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(54) CONDUCTIVE ROLL 

(57)Abstract 

PURPOSE: To provide a conductive roll with which proper initial resistance is 
obtd., proper electric resistance can be maintained even when used for a long 
time, and good images can be obtd. 

CONSTITUTION: This conductive roll is produced by forming a conductive 
elastic layer 27 around the core metal 26, forming a softening agent-preventing 
layer 28 essentially comprising N-methoxymethylate nylon around the layer 27, 
then forming a resistance controlling layer 29 around the layer 28, and further 
forming a protective layer 30 essentially comprising N-methoxymethylate nylon 
as the outermost layer around the layer 29. The resistance controlling layer 29 
consists of a compd. essentially comprising components (A) to (C). (A) 
Epochlorohydrin-ethylene oxide copolymer, (B) hydrogenated nitrile rubber, and 
(C) ionizing conductive agent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive roll which is a conductive roll with which the conductive elastic body layer was formed in the periphery 
of an axis, and the resistance adjustment \ayer was formed in the periphery of this conductive elastic body layer, and is 
characterized by being formed with the constituent with which the above-mentioned resistance adjustment layer makes the 
following (A) - (C) component a subject. 

(A) Epichlorohydrin-ethylene oxide (copolymer B) hydrogenated-nitrile-rubber (C) ion electric conduction agent. [Claim 2] The 
conductive roll according to claim 1 with which the softener shift prevention layer which makes N-methoxymethyHzed nylon a 
subject is formed between a conductive elastic body layer and a resistance adjustment layer, and the protective layer which 
makes N-methoxymethyl-ized nylon a subject as an outermost layer of drum further at the periphery of the above-mentioned 
resistance adjustment layer is formed. 

[Claim 3] The conductive roll according to claim 1 or 2 whose ion electric conduction agent is quarternary ammonium salt. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the conductive roll used for an electrophotography copying machine etc. 

[Description of the Prior Art] An electrophotography copying machine forms a manuscript image as an electrostatic latent image 
on the surface of a photoconductor drum, makes a toner adhere to this, forms a toner image, and cop.es by imprinting this toner 
image to tracing paper. In this case, in order to make an electrostatic latent image form to a photoconductor drum front face, a 
photoconductor drum front face is electrified beforehand, a manuscript image is projected through optical system to . a part .for 
the live part, and building an electrostatic latent image is performed by erasing electrification of the portion along which hght 
passed As a method which electrifies a photoconductor drum front face in advance of formation of the above-mentioned 
electrostatic latent image, there is a corona discharge method or a contact electrificat.on method from the former To a 
photoconductor drum front face, from a corona discharge machine, the above-mentioned corona discharge method gives corona 
discharge, and carries out electrification processing. This method has the difficulty of generating detr.menta ozone with electric 
discharge, in taking a thoroughgoing edfety. in order to use the high voltage power supply of 5-10kV genera, y. For this reason, 
recently the contact electrification method which makes a conductive roll **** on a photoconductor drum front face, and 
electrifies a photoconductor drum front face attracts attention. The electrophotography copying machine adapting such a 
contact electrification method is constituted as shown in dn>wjng3 . and it copies as follows. That is. the electrrfication roM 2 
which becomes the peripheral face of the photoconductor drum 1 which rotates in the direction of an arrow focus.ng on shaft 1 a 
from a conductive roll is taken with the above-mentioned photoconductor drum 1. and is carried out the surroundings, and the 



from a conductive row is ta*en wrm uie auuvc '"""u U u^ — — „ ^ ... Q r 

peripheral face of a photoconductor drum 1 is charged by impressing voltage to the electrrfication roll 2. The slit exposure 8 of a 
manuscript light figure arrives at photoconductor drum 1 front face through here in the exposure mechanism section, and. as for 
3 the electrostatic latent image corresponding to the manuscript image is formed in photoconductor drum 1 front face. 4 is a 
developer makes a toner adhere to the above-mentioned electrostatic latent image, and forms a toner image. 6 is a feed 
mechanism roll, supplies tracing paper 1 1 to photoconductor drum 1 front face, and imprints a toner image on tracing : W«M 1 
through imprint equipment 5. 7 is a fixing roll which is made to pass the tracing paper 1 1 wrth which the toner image was formed, 
and is established. Thus, a copy object (copy) is acquired, in addition . Photoconductor drum 1 front face ,s removed I by the 
cleaner 9 in an imprint after-image or a residual toner, further, with the eraser lamp 10. it receives whole surface light irradiation, 
and is zero-potential-ized, and the following electrification is equipped with it. In drawing. 12 ,s a power supply which impresses 
the voltage of about 1-3kV to the above-mentioned electrification roll 2. ,„_,,■ , _j 

[0003] Much conductive rolls, such as an electrification roll, a development roll, a transfer roller, and a cleaning ^growl are used 
for the electrophotography copying machine. As such a conductive roll, having the conductivity of about 101-10 * ohmrcm « 
called for and usually, as shown in drawing 4 . generally the conductive elastic body layer 22 formed in the metal shaft (redding) 
21 and its peripheral face is formed into synthetic rubber, such as silicone rubber, with the constituent which mixed conducive 
powder (carbon black, metal powder, etc.) and conductive fiber (carbon fiber etc.). About the electrrfication roll among this kind 
of conductive rolls, it is 105-109. It is required that it should have the electric resistance of the half-conductivity field of 
omega-cm However, with a conductive roll equipped with the above conductive elastic body layers 22. since conductivity is 
given by contact of the conductive particles mixed into synthetic rubber, the uniform contact between particles is not 
necessarily obtained. Especially this is remarkable in a harf-conductivity field, therefore it is difficult to dedicate electric 
resistance to the above-mentioned half-conductivity field (105 - 109 omega-cm). Consequently, the difficulty that a good copy 

picture is not acquired arises. , . . . 

[0004] In order to solve such a problem, as shown in drawing! , the conductive roll which formed the resistance adjustment 
layer 23 is proposed by the periphery of the conductive elastic body layer 22. However, usual synthetic resin (polyethylene, 
polyester epoxy resin, etc.) and usual synthetic rubber (ethylene-propylene rubber, styrene-butadiene rubber chlorinated 
polyethylene rubber, etc.) are 105-109 as which electric resistance is the insulator of 1012 or more ohm-cm. forms the above- 
mentioned resistance adjustment layer 23 in these synthetic resin and synthetic rubber, and is required of an electrification roll. 
If it is going to satisfy the electric resistance of omega-cm. it is necessary to set thickness of the resistance adjustment layer 
23 to 1 micrometer or less. However, in the resistance adjustment layer 23 of such a thin film, practical use endurance is 
completely lost. Thus, with a conventional conductive roll, especially a conventional electrification roll, resistance ,s uneven and 
the actual condition is that what there are problems, like practicality is missing and should still be satisfied is not obtamed. 

[PVoblem(s) to be Solved by the Invention] In order to solve such a problem, this invention persons are finding out and doing 
patent application of the effect which was excellent when the resistance adjustment layer was constituted from ep.chlorohydnn 
ethylene oxide copolymerization rubber (CHC) being acquired (JP.1-142569.A). Namely, if it does in this way. electric resistance 
is uniform to the whole, and it can adjust now arbitrarily so that the thickness of a resistance adjustment layer can moreover be 
borne at practical use. However, if it continues impressing direct current voltage to a roll for a long period of time when practical 
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use is presented with such a conductive roll, especially an electrification roll, electric resistance will rise, the current value 
which flows on a roll falls, and the problem that the faults (white omission etc.) of the picture by poor electnficat,on occur 
arises moreover . It may become higher than the initial resistance demanded dependmg on the kind of formation material of the 
above-mentioned resistance adjustment layer. Thus, the actual condition is that what should st.ll be satisfied as an 
electrification roll is not obtained. . , 

[0006] This invention was made in view of such a situation, and proper electric resistance .s ma.nta.ned also by prolonged use, 
and it sets offer of the conductive roll from which a good picture is acquired as the purpose. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the conductive roll of this invention is a 
conductive roll with which the conductive elastic body layer was formed in the periphery of an axis, and the resistance 
adjustment layer was formed in the periphery of this conductive elastic body layer, and takes the composition of being formed 
with the constituent with which the above-mentioned resistance adjustment layer makes the following (A) - (C) component a 

SSchlorohydrin-ethylene oxide (copolymer B) hydrogenated-nitrile-rubber (C) ion electric conduction agent [0008] 
[Function] That is a setup of proper electric resistance (initial value) was possible for this invention persons, and. moreover, 
they repeated research focusing on the formation material of this resistance adjustment layer for the purpose of suppression of 
elevation of the electric resistance of a resistance adjustment layer. When a specific rubber component (B component) and a 
specific ion electric conduction agent (C component) were used in the process of the research, it traced that elevat.on of the 
electric resistance by prolonged voltage impression could be suppressed. And as a result of repeat.ng research further, when 
CHC (A component) was blended with the above-mentioned ion electric conduction agent in addrt.on to the specrfic rubber 
component (B component), a setup to desired electric resistance (initial value) was attained wrth the depressor effect of 
elevation of the electric resistance by voltage impression, it found out that a good copy picture was acquired, and th.s mvent.on 

FoOoSBelot. this invention is explained in detail. The conductive roll of this invention consists of an axis, a conductive elastic 
body layer formed in the periphery, and a resistance adjustment layer further formed in the periphery. Especially as the above- 
mentioned axis, it does not limit and the cylinder object of the Japanese common chestnut ****** metal ,s used in redding and 
the interior which consist of a metal pillar object. / ca rn*\ a 

[0010] It does not limit and synthetic rubber, such as PORINORUBONENGOMU. ethylene propylene d.ene rubber (EPDM). and 
styrene-butadiene rubber, is raised, and especially the conductive elastic body layer formed in the periphery of the above 
mentioned axis is independent or is used collectively. For such a conductive elastic body layer the conductivity is usually 101- 
104 It is set as a omega-cm grade. And the thickness is usually suitably set as about 2-4mm 1 10mm. 
[001 1] If the degree of hardness (JIS A) of the above-mentioned conductive elastic body layer is especially set below to 25 
(Hs) when using it, including in equipment as shows a conductive roll, especially an electrification roll to drawing 3 . generating of 
the quality-of-image fault (horizontal unevenness) by the fine vibration between the photo conductor generated rarely and a 
conductive roll or a fogging phenomenon comes to be prevented. And in this way. in order to set the degree of hardness of the 
conductive elastic body layer itself as a desired value, softeners, such as oil. are added. As the above-mentioned softener, 
naphthene oil etc' is used suitably. Furthermore, carbon black, such as KETCHIEN black, is used as an electric conduct.on agent 

[0012] The resistance adjustment layer formed in the periphery of the above-mentioned conductive elastic body layer is formed 
using CHC (A component), hydrogenated nitrile rubber (B component), and the constituent that makes a subject an .on electric 
conduction agent (C component). And the thickness is usually set as 10-300 micrometers, and the suitable range is 80-200 

molirTh e us S ,'this invention persons find out the combination of the - (C) component (above-mentioned [ A ]) as a thing 
desirable as a formation material of a resistance adjustment layer, and. as for the electric resistance of the format.on material of 
this resistance adjustment layer, the thing of the range of 1 08 - 1 01 1 ohm-cm is used. 

[0014] The blending ratio of coal of Above CHC (A component) (X) and hydrogenated nitrile rubber (B component) 00 is a 
weighJ ratio, and itls desirable to set it as the range of X/Y=80 / 20 - 20/80. namely. CHC - less than 20 (hydrogenated n.tr.le 
rubber exceeds 80) ~ early electric resistance - high - moreover - CHC - 80 - exceed.ng (hydrogenated nitrile rubber 
being less than 20) — it is because the inclination for the elevation degree of the electric resistance after direct-current 
voltage impression to become large is seen . . 

[0015] As the above-mentioned ion electric conduction agent (C component), quarternary ammon.um salt etc is raised, and it is 
independent or is used collectively. As for the loadings of the above-mentioned ion electric conduction agent (C component), it 
is desirable to set it as the 0.5 to 5 section to the total quantity 100 weight section (for the section to be omrtted hereafter; 
of the above-mentioned A component and B component. That is, it is because electric resistance will go up conversely or the 
inclination an ion electric conduction agent carries out [ an inclination ] the bloom to a front face will be seen, if electnc 
resistance does not fall in the less than 0.5 sections but the loadings of an ion electric conduct.on agent exceed the five 
sections 

[001 6] A vulcanizing agent, a bulking agent, etc. are suitably blended with the formation material of the above-mentioned 
resistance adjustment layer in addition to the above-mentioned A-C component Especially as the above-mentioned vulcamzing 
agent it does not limit and a well-known thing, for example, thiourea, triazine. sulfur, etc. are raised conventionally. Moreover, as 
the above-mentioned bulking agent, insulating bulking agents, such as a silica, talc, clay, and titan.um oxide are raised, and it is 
independent or is used collectively. In addition, you should limit conductive bulking agents, such as carbon black, to the amount 
of below [ used ] 10 capacity % to the rubber component in order to tend to cause dielectric breakdown in the use under the 

[00 h 17] O A^d e |n the conductive roll of this invention, especially the thing for which the composition in which the softener shift 
prevention layer which makes N-methoxymethyHzed nylon a subject between the above-mentioned conductive elastic body 
layer and a resistance adjustment layer was formed in. and the protective layer which makes a subject further N- 
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methoxymethyHzed nylon as an outermost layer of drum at the periphery of the above-mentioned resistance adjustment layer 
^as f"med istaken is desirable. Softeners, such as oil contained in the above-mentioned conducive e.ast.c body layer, ooze. 
Tnd the softener shift prevention layer which makes a subject N-methoxymethyl-,zed nylon formed between the above- 
mentioned conductive elastic body layer and a resistance adjustment layer ,s formed for mtercept.on prevention 
the thickness of the above-mentioned softener shift prevention layer is set as 3-20 m.crometers. and .s surtably set as 4 10 
milo^ters. And the electric resistance of this softener shift prevention layer is 103. It is set as ^^ZZlt^W 
the above-mentioned N-methoxymethyl-ized nylon (8-nylon) is not l.mrted, and a well-known th.ng .s used convent.onally^ 
Moreover, in the softener shift prevention layer, carbon black, such as KETCHIEN black, conta.ns as an electnc conducts 

[Sis] The protective layer formed in the periphery of the above-mentioned resistance adjustment layer as an outermost layer 
of drum makes a subject N-methoxymethyl-ized nylon described previously. A well-known th.ng can be s.m.larly used for th.s N 
methoxymethyl-ized nylon as it is conventionally with having stated previously. And if this protective layer .s made to carry out 
Txed rtribtLn of an electric conduction agent like carbon black, the conductivity at the time of low-hum.d,ty/temperature 
will become good, and a performance good also under low-humidity/temperature environment w.M come to be demonstrated 
such a protective layer - usually - 5-30 micrometers the range with desirable especially surtable be.ng set as thickness 7 
^iS^^STior™. ti» electric resistance of this protective layer is set as 108 - 1010 ohm-cm. In add-on as the 
above-mentioned electric conduction agent, it is not limited to carbon black and can be used conventionally, be.ng able to 
replace a well-known electric conduction agent with the above-mentioned carbon black. 

[0019] The conductive roll, especially electrification roll of this invention can be manufactured as follows, for example^That .s. 
adhesives are applied to the peripheral face of redding and a conductive elastic body layer is formed usmg golden mold cure 
using the rubber constituent described previously. Grind if needed, coat with a spray, dipping, etc. on .t dry. .n be.ng ^^d 
Seat-treat the front face of the above-mentioned conductive elastic body layer, and th.s .s made [ next produce the m.xed res.n 
liquid which mixed N-methoxymethyHzed nylon and the electric conduction agent beforehand, and ] to construct a bndge. and 
softener shift prevention stratification is carried out. And a resistance adjustment layer .s formed on the softener sh.ft 
prevention layer of the electric conduction agent content formed by doing in this way. A re.nforc.ng agent, processing a.d a 
vulcanizing agent a bulking agent etc. can be kneaded by the usual rubber process.ng methods (a Banbury m,xer. roll etc ) for 
^aforementioned A-C component and can be formed into an unvulcanized-rubber const.tuent for ,t. and th.s unvulcan.zed- 
rubber constituent can be dissolved in suitable solvents (for example, a methyl ethyl ketone, a methyl .sobutyl ketone etc.). 
after carrying out coating to the peripheral face of the aforementioned conductive elastic body layer, .t can dry and formation of 
this resistance adjustment layer can be fabricated by subsequently carrying out heat.ng vulcan.zat.on It ,s su.tabU^ to be based 
on a DIP method on the occasion of the above-mentioned coating. If it states ,n more , detaj the solut.on^ ««.ch the 
constituent which makes the above-mentioned A-C component a subject is conta.ned w.ll be held .n the tub 24 as ^ shown .n 
drawing 1 as DIP liquid. The rubber membrane which makes a A-C component a subject .s made to form .n the penpheral face of 
^dtc"tive elastic body layer by standing perpendicularly the roll 25 wfch which the conducive e.ast.c body layer ;«as formed 
next and being repeatedly immersed into the above-mentioned solution. As for cond.t.ons, such as DIP solut.on v.scos.ty a : thus 
time rise-and^fall speed, the number of times of rise and fall, and dryness conditions, .t ,s des.rable to set .t as cond,t.ons wh.ch 
become the range whose liquid membrane of the solution which makes the above-mentioned A-C component a subject .s 10- 
200 micrometers. Dryness is given at the temperature of 25-80 degrees C about that .n wh.ch such a l.qu.d membrane was 
formTd for 0.5 to 4 hours, by removing, and heating a solvent at the temperature of 150-200 degrees C contmuously for 10 
minutes to 2 hours, the rubber membrane which makes a A-C component a subject is vulcan.zed. and res.stance 
stratification is carried out The resin liquid which mixed the electric conduction agent etc. to rt .s coated with a spray, d.pp.ng. 
etc and it dries, and when required, a bridge is made to heat-treat and construct and it is made to protect.ve-layer-.ze 
depending on the resin liquid which consists of N-methoxymethyl-ized nylon on it and the case, after forming a res.stance 
adfustment , aye r as mentioned above next. Thus, the conductive roll which has a layer structure as shown md^w^ .s 
obtained. For rodding and 27. as for a softener shift prevention layer and 29. ,n draw.ng. a conductive elastic body layer and 28 
are [ 26 / a resistance adjustment layer and 30 ] protective layers. Thus, for the conducive roll obta.ned. the electnc 
resistance of the whole roll is 106-109. It is set as a omega-cm grade. 

[Effect of the Invention] As mentioned above, the resistance adjustment layer which comes to use the constituent which makes 
the aforementioned A-C component a subject for the periphery of the conductive elastic body layer by wh.ch the 
roll of this invention was formed in the periphery of an axis is formed. For this reason, electnc res.stance .s un.form to the whole 
and. moreover, elevation of electric resistance is suppressed by prolonged use. Consequently, the fault of copy p.ctures such as 
a fogging phenomenon, does not arise. Furthermore, it becomes possible to control electnc res.stance (mrt.al value) broadly, and 
is proper electric resistance (with an electrification roll, it becomes possible to set it as 105 - 109 

[0021] Next, it combines with the example of comparison and an example is expla.ned. Examples 1-2 and the examples 1 o ot 

comparison are shown in a table. , . . • _|„4.;_ 

[Manufacture of a conductive elastic body stratification material] The rubber constrtuent was prepared as a conducive elast.c 

body stratification material using each component shown below. r™<»oi m c * ~t 

PORINORUBONENGOMU 100 section KETCHIEN black 50 section naphthene oil The 400 sect.ons [0022] [Manufacture of 
softener shift prevention stratification material] Carbon black distribution resin liquid was adjusted as a softener sh.ft prevent.on 
stratification material using each component shown below. 

N-methoxymethyl-ized nylon 100 section carbon black The 15 sections [0023] [Manufacture of res.stance adjustment 
sVSatTon maLial] It blended at a rate which shows each component shown in the after-mentioned table 1 as a res.stance 
adjustment stratification material in this **. and the unvulcanized-rubber constituent was adjusted. In add.t.on. the electnc 

resistance of an unvulcanized-rubber constituent was collectively shown in this **. 

[0024] [Manufacture of protective-layer formation material] Resin liquid was adjusted as a protect.ve-layer format.on matenal 
using each component shown below. 
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N-methoxymethyl-ized nylon 100 section carbon black The eight sections [0025] After applying adhesives to the periphery of 
rodding which consists of a metal shaft with a diameter of 8mm next, the rubber constituent of the above-mentioned conductive 
elastic body stratification material was used for the periphery, and the conductive elastic body layer was formed so that golden 
mold cure might be used and the whole outer diameter might be set to 15mm. Subsequently, after carrying out spray coating of 
the carbon black distribution resin liquid for the above-mentioned softener shift prevention stratification material, it dried on the 
periphery of the conductive elastic body layer, and the softener shift prevention layer with a thickness of 6-10 micrometers was 
formed in it A methyl ethyl ketone/methyl isobutyl ketone after, carrying out roll mixture of the rubber constituent for the 
above-mentioned resistance adjustment stratification on the other hand = it dissolved in 3/1 (weight ratio) of solvents, viscosity 
was adjusted to 500 centipoises, and DIP liquid was produced. After being immersed and coating rodding by which the softener 
shift prevention layer was formed as mentioned above into this liquid, it is made to pull up and dry, and subsequently it heat- 
treated and the bridge was made to construct. Subsequently, after carrying out spray coating of the resin liquid for protective- 
layer formation, it dried on the front face and the protective layer was formed in it. Consequently, the conductive target roll was 
obtained. 



[0026] 
Table 1] 
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[0027] Thus, about each obtained conductive roll, the electrode of 10mm around was drawn with a silver paste on the 
conductive roll outside surface (with guard electrodes), and the electric resistance (initial value) of a metal shaft and the above- 
mentioned electrode was measured. Moreover, the electric resistance after carrying out the seal of approval of the direct 
current voltage (-550V) to this conductive roll was also measured. Furthermore, the copy picture after including in the 
equipment shown in drawing 3 by considering the above-mentioned conductive roll as an electrification roll, including in a copy 
and taking the state (initial state) and 60,000 copies of **** was observed by viewing, and was evaluated. And that from which 
fault produced in O and the picture what fault did not produce in pictures, such as a fogging phenomenon, was displayed as x. 
The result was shown in the following table 2 and Table 3. 



!0028] 
Table 2] 
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[0029] 
[Table 3] 
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[0030] The examples 1 and 2 of comparison had the elevation degree of electric resistance as high as 1 or more figures, and 
fault produced them from the result of the above-mentioned table 2 and Table 3 in the copy picture. Moreover, the example 3 of 
comparison had high electric resistance, and fault produced it in the copy picture. On the other hand, an example article has the 
low elevation degree of electric resistance, and after direct-current-voltage impression is known by that elevation of electric 
resistance is suppressed. Furthermore, the fault of a picture was not produced at all, either. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing showing an example of the process of the conductive roll of this invention. 
[Drawing 2] It is drawing of longitudinal section of the conductive roll of this invention. 

[Drawing 3] It is the block diagram of the electrophotography copying machine with which the conductive roll was incorporated. 
[Drawing 4] It is drawing of longitudinal section of the conventional conductive roll. 
[Drawing 5] It is drawing of longitudinal section of the conventional conductive roll. 
[Description of Notations] 
26: Rodding 

27: Conductive elastic body layer 
28: Softener shift prevention layer 
29: Resistance adjustment layer 
30: Protective layer 
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DRAWINGS 



[Drawing 1] 
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